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Abstract 
Highway administrators, engineers, and researchers often face problems for which information already exists, either in 
documented form or as undocumented experience and practice. Accelerated pavement testing is one way where researchers can 
find answers for these problems. Full-scale accelerated pavement testing APT forms a vital link between the laboratory 
evaluation of materials used in pavement layers and the field behavior of these materials when combined into pavement 
structures. For many years APT provided pavement engineers with knowledge that improved their understanding of pavement 
materials and structures, as well as their behavior under typical traffic and environmental loading. It formed the basis for 
developing various theories about pavement behavior and supports most of the current pavement design methods. 
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1. General information about Accelerated Pavement Testing  
APT's were first introduced to the world in 1912 when the United Kingdom created the “Road Machine”.    The 
general principle of APT testing is to apply artificially inducted load similar to real life traffic load in a compressed 
time period, thus providing an expedited means of evaluating factors associated with traffic-pavement interaction. 
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APT is essentially a full-scale laboratory test during which loaded truck wheels are used to traffic sections of full-
scale road pavement constructed using conventional techniques.  
Strategically focused, needs driven pavement research programs have been shown to be most successful when 
carried out using a combination of laboratory, APT and LTPP data collection studies in conjunction with standard 
pavement management system monitoring procedures. 
 
 
Over time various facilities were build varying in size, principle of how the artificial traffic load is applied and 
their construction designs. APT experiments were located globally; however, by 2002, this number had grown to 45. 
 
2. Accelerated Pavement Testing as part of the pavement testing theory 
This system as well as the pavement design model is based on calculation of layered elastic half-space which is 
heavily reliant on correctness of data for used materials and design which can be confirmed or denied/changed. On 
top of that Slovakia is a suitable candidate for APT testing because is characterized by: 
 
x Non-consolidated road network 
x Existing road network does not meet new requirements 
x Road sector and knowledge structures are not fully developed 
 
The APT testing topics relevant for SR are: 
 
x Evaluation of pavement materials 
x Development and calibration of design methods and performance models 
x Development and calibration of advanced models 
x Pavement maintenance and reinforcement 
x Effects of vehicle variables on pavement performance 
 
Fig. 1.Comparison of cost and performance of APT with other techniques 
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Fig. 2. Design of accelerated pavement testinch machine of Vuis-Cesty in Bratislava 
3. The History of Accelerated Pavement Testing in Slovakia 
The circular facility operated at Vuis-Cesty in Bratislava was commissioned in 1984.The machine was 
constructed to perform tests of pavements on a 1:1 scale. The outdoors circular track has a diameter of 32 m. The 
machine has three arms, each having a full truck axle (4 wheels). The operating speed is between 10 and 50 km/h. 
The facility was in operation till 2006. The most important outputs were pavement degradation curves used in 
Pavement Management System of Slovakia from 1996. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Fixed linear Accelerated Pavement Tester of University of Žilina 
   The facility was designed based on the requirements of researchers at the University of Žilina at the 
Department of Construction management. The vehicle in outer frame and inner frame which could freely tilt, raise 
and sink within the outer frame. This arrangement is lead along a leading rail, moveable frame is suspended in the 
outer frame by suspension system similar to suspensions of axles in heavy trucks. APT tester could be fairly easily 
disassembled, transported and reassembled somewhere else.   
 
 
 
                                                                 Fig. 3. Fixed linear APT tester and measurement of roughness 
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Technical parameters are listed in table 1. 
Table 1. Technical parameters of APT tester 
Technical Parameters 
Facility Accelerated Pavement Testing Facility 
Construction Semi-mobile, Linear 
Type 105-03-01 
Maximum velocity 2,22 m.s-1 
Load 57,5 kN 
Max acceleration 2 m.s-2 
Max deceleration 5 m.s-2 
Location Indoor 
Operational Temperature 10 – 40  °C 
Operational Humidity 30 - 80 % without condensation 
Engine Power 40 kW 
Transition CLP HC VG 320, MOBIL SHC GEAR 320 
Energy requirements 3+N+PE, AC, 50 Hz, 230/400, V, TN-S 
 
The pavement structure was designed as a pavement for a road with traffic load class TLC III. It is a flexible 
pavement with bitumen concrete surfacing. The wearing base layer is made of asphalt concrete (AC) 11; CA 35/50; 
40 mm thick. The base course layer is made of asphalt concrete (AC) 16 P, CA 35/50; 80 mm thick. These layers are 
connected by penetrating coating PS; 0.5 kg/m2. The road base is a mechanically bound aggregate MSK 31.5 GB; 
180 mm thick. Sub-base is gravel ŠD; 31.5 (45) GC; 200 mm thick. In this construction were built in sensors 
equipment : for tensile tangential stress measurement composes 21 tensiometers with strain gauges based on the 
wऺhler bridge principle, apart from vertical tensiometers, additional 4 vertical strain tensiometers. Two 
thermometers and other duo of humidity sensors are embedded in the pavement.  
 
 
Complementary set of sensors is embedded directly under axle and nowadays is project in phase of collecting and 
sorting of data from sensors and measurements.The full sensor suite is shown on figure 5. 
 
 
 
 
Wearing base(AC) 11; CA 35/50; 40 mm 
Base course (AC) 16 P, CA 35/50; 80 
Mechanically bound aggregate 31.5 GB; 180 
Gravel Sub-base SD; 31.5 (45) GC; 200 
Elaston rubber 
Fig. 4. Construction of pavement 
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5. Complex modulus 
Complex modulus of asphalt layers described on fig.4 was estimated by COOPER device. The complex modulus 
was measured with different frequency and temperature. Addictions of temperature and frequency is shown on 
table.2 
Table 2. Measured complex modulus 
T (°C) 
Complex modulus E* (MPa) 
frequency. (Hz)  
1 5 10 15 20 
-10 15150 17324 18493 18673 19077 
-10 13747 15928 17132 17262 17615 
-10 14700 16095 16546 16636 16454 
0 8607 10607 11481 11752 12078 
0 12890 15693 16918 17402 17929 
0 11130 13473 14422 14862 15321 
0 11047 13271 14169 14639 15121 
10 6638 8822 9687 10014 10482 
10 7060 9171 10002 10430 10891 
10 7508 9865 10805 11278 11714 
10 6021 5941 8548 8955 9307 
15 4593 6582 7457 7854 8243 
15 4389 6363 7195 7664 8058 
15 4273 6211 6975 7380 7813 
15 5488 7729 8680 9207 9738 
27 1378 2540 3050 3349 3678 
27 1784 3297 4062 4538 4989 
 
 
 
Fig. 5.Tensiometers placement in the pavement 
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Loading process, caused by passing design axle through the road construction, determinates by the frequency of 
samples loading with output value of complex modulus. If we accept the premise of load angle 45 ° and loading 
speed of axle 2.2 m/s (8 km/h), it is possible to determine the period of exposure and consequently the frequency of 
load which is for AC16P equal to the reciprocal of twicetime value. 
 
 
 
AC16P have the distance from the road surface to the axis of the layer 80 mm , the diameter of the  tire loading area 
for 10t design axle is 230.4 mm which means length of the load of 0.3904 m with speed 2.2 m / s. The required 
frequency for determining the complex modulus for this layer is therefore 2,82Hz. The AC11 is the same type of 
load with axis distance 20 mm and frequency 4.4 Hz. 
 
Value of complex flexural modulus for wearing base with frequency 4,4 Hz and temperature 20°C is 4875MPa and 
value for base course with 20°C temperature and frequency 2,82 Hz is 2320 MPa. 
6. Estimating remaining life 
The higher value of deformation in asphalt layer was measured in Base course. In initial test run of ATP was 
measured value around 26,2*10-5m/m and after 150000 loading cycles was deformation on value 27 *10-5m/m. If we 
use calculated complex modulus of base course (2320 MPa) we get value of radial stress on bottom of base course 
0,62667 for initial run and 0,60784 MPa after 150000 cycles. 
This value is needed for calculation of remaining life of tested construction. In our case is remaining life 
calculated by Slovakia design methodology  with equation(1): 
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Fig. 6. According to the thus measured depending on the value of the complex modulus of elasticity at different temperatures and frequency 
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where:  N- remaining number of loads;  
a,b- fatigue parameters of critical asphalt layer; 
Ri- Flexural strength[4] 
 
If we use this value with value of deformation from sensor placed on bottom of base curse we can calculate the 
radial stress and remaining life of whole construction.  If we use first value from initial run, than is the remaining 
life 2,16*106 heavy axles and after 150000 cycles 1,83*106 heavy axles. This fall in value can be caused by 
inadequate compaction construction layers.  
7. Conclusion 
APT tester is on of the best choice for estimationg remaining lyfe and durability of new types of pavements 
constructions and materials. APT tester produces a big amount of data which have to be correct analysed and 
evaluated. The road management in the Slovak Republic, looking at the current state of road infrastructure in the 
near future is very timely and important topic, which will have to be given due weight if we are not the assets of the 
road network continued to lose in value. Therefore we consider very positive article. We see the negative range 
because it is not possible to cover all the important things on the topic. 
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